0AM15KIAN BRACniOrODA: GENERA IRHIDEA AND 
YORKIA, WITH DESCRIPTIONS OF NEW SPICOIES 
OF EACH, AND OF THE GENUS ACROTHELE. 



By Chakles D. Walcott, 

Honoranj Curator, Department of Jiirertehrate PaJa ontology. 



This is the first of a proposed series of ])reliminary ])apers on the 
Cambrian bracliiopoda, to be published in advance of a memoir on the 
subject. Owing to administrative duties, only a small part of each year 
can be devoted by me to paheontologic studies. In tlie present paper 
the genera Iphidea and Yorkht are discussed. Succeeding papers will 
treat of other well-known genera. 

IPHIDEA, Billings. 

Iphidea, Billings, 1872, Can. Nat., new ser., VI, p. 177, fig. 13. 

Micromiira, Meek, 1873, Sixth Ami. Kept. U. S. Geol. Siirv. Terr., for 1872, p. 47h. 

Iphidea, Billings, 1874, Pal. Foss., II, Pt. 1, p. 76. 

Jphidea. Linnaksson, 1876, Biliang Till K. Svouska Vet. Akad., llaudlingar, 
No. 12, p. 26. Brachiopoda of the Paradoxides Beds of Sweden. 

Iphidea, Walcott, 1886, Bull. U. S. Geol. Siirv., No. 30, p. 100. 

Paterina, Beeciieu, 1891, Am. .Tour. Sci., XLI, p. 345. 

Iphidea, Hall and Claiike, 1892, Pal. N. Y., VIII, Pt. 1, p. 97. 

Iphidea, Hall and Clarke, 1892, Eleventh Ann. Kept. StaO‘ Geol. N. Y., p. 219. 

Paterina, Hall and Clarke, 1892, Eleventh Ann. Kept. State Geof. N. Y., p. 217. 

The description of the genus Iplihlca and that of the type species 
were combined. At the time of my study of Kutorgtna and Iphidea I 
did not agree with Mr. Billings in his reference of Ohohts lahradoriem 
to Kutonjlna^^ overlooking the fact that he had referred 0. lahradoricus 
to I})hidec(.^ Since that time 1 have eollected more material represent- 
ing this group of shells, and from its study have come to the conclusion 
that Mr. Billings ivas correct in referring 0. lahradorieits to Iphidea. 
The ventral valve of O. lahradorieus has a narrow false area of the same 
type as Iphidea holla, and the characteristic pseudodeltidium is clearly 
shown in a section, and it is known to occur in /. sculptilis, jMeek, I. 
oruatclla, Linnarsson, and /. panmda, White. The extreme develop- 
ment of the false area and pseudodeltidium is found in an undeseribed 

' Bull. U. S. Geol. Surv., No. 30, 1886, p. 100. 

2 Pal. Foss., II, Pt. 1, p. 76. 
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species of Iplddvn (T. superha) from tlie .Middle Cainbriaii Tonto sand- 
stone of* the Oi and Canyon of the Colorado. In this form the ventral 
valve is bioadly conical, and tlie ]i\Vixe i)seiulodeltidinni projects back- 
ward at ail angle e<pial to that of the slojie from the ajiex to the front. In 
/. bcUa the false area slojies nioi e abriii)tly downward, and in f. oniateUa 
it is nearly vertical, the i)s(MidodeItidimn being mindi shorter and ]>ro- 
jecting but a short distance beyond the aiea. The slo])e of the area 
of I. oniaieUa is essentially the same as that of /. hibradorica var. 
sfra))fo)ie)(s}s^ whicdi is the tyjie of 31 r. l>eeeher‘s genus raterhia. In 
some sp(‘cim(Mis of the latter sjiecies the beak projects so that tlie slope 
of the area carried it forward to a considerable distance under the beak. 
This is also true of J. pannula. 

The ])resence of an ai)ical foramen in /. beUa and /. oruateUa would 
separate the genus from but, from a careful study of all the 

evidence attainable, I am led to (piestion the presence of a true apical 
foramen in either species. Unless there are other characters than those 
shown by the false area and i)seud()deltidiiim and the angle at which 
they slope, it will be impracticable to geiierically separate /. bcUa and 
J. labradoricus and the other species mentioned. 

In his original description, 3Ir. Hillings says: 

In the specimen above ligiirecl there is an aperture in th(‘ beak, but in another 
there is no api)earanre whatever of a perforation.' 

Professor Whiteaces writes me, under date of duly 23, ISDG, that 
there are no specimens or electrotyi)es of the tyj^es of 7. bcUa in the 
collections of the Oeological Survey of Canada, nor of the closely 
allied species of the same genus from Topsail Head, mentioned by 
3Ir. Hillings. Under the (‘iremustanees, nothing can be done luit to 
decide from 3Ir. Hillings’s descrii)tion and figure the characters of the 
genus and s])ecies, and refer to the species the form that can best be 
identiliiMi with the descrii)tion and figure as the specific type of the 
genus. This a])pears to be tlie species from the York limestone of 
Pennsylvania. 

In a fine series of Iphidea bella from the Lower Cambrian, south of 
Ibnigsville, Yoi k County, Pennsylvania, the characteristics of the genus 
and species arc strikingly well shown. In none of the specimens is there 
in the ventral valve an indication of an apical i>edicle opening. The 
dorsal valve is sliglitly elevated, and in the half dozen well-i)res(‘rved 
specimens no trace has been observed of any false area or pseudo- 
deltidiuin; but in /. pannnla the false area is even more clearly defined 
than in the ventral valve, and the pseudodeltidiiim is present as a 
de])ressed concave covering of more than one-lialf of the triangular 
S])ace inside the narrow area on each side. The area on the dorsal 
valve lias also been observed in 7. onutteUa and 7. hibradorica. 

Doctor Linnarsson, in describing /. ornatcUa, sjieaks of the presence 
of a minute foramen 3 but, after the study of several finely pieserved 
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ventral valves from the Paradoxides beds of Aiidrarnin, Sweden, 1 am 
led to believe that what he considered to be an apical foiameu is a 
depression in the a]>ex of the shell in front of theinenrved beak, Avhich 
represents a foi ainen which was in esent in on<‘ of the einbiyonic (nepi- 
onie) sta.i»es, and was subsequently Inst. This would involve the 
crowding* out, as it were, of the ])edicle postei iorly, the only evidence 
of its presence in the adult being the nai row, slightly de])ressed slit at 
the apex of the valve in some specimens. The pedicle in the adult 
shell is protruded between the two valves and sepaiated from the 
embryonic pedicle opening by the gi’owth of a jiseudodeltidium. 

The examination of the somewhat closely allied form, I, 
shows the jiresence in some specimens of the apical depression and its 
absence in others. In an iiiidesciibed s])ccies, T. superha. still more 
closely approaching the type 7. hella in external a]>pearanee, there is 
no tiace of an apical slit or foramen. In another species associated 
with L snperhii (/. crenistria) the apex is rounded, while in a somewhat 
similar but distinct fonu {J.pealci), from tin' Gallatin Iviver valley of 
Montana, the apical slit is as clearly shown as in I, but not 

any apical foramen. 

^Messrs. Hall and Clarke illustrate a specimen of I, hdla showing an 
apical foramen, but in the description of the figure the statement is 
made that the foramen is not altogeth(*r distinct in the si)eeimen.’ 

The systematic i^osition of the genus IphuJea appears to be in the 
Xeotremata of Beecher,- possibly with chai’acters that nearly place 
it in the Protremata. if the ])edicle was ajiical in its early stages 
and inclosed by shell growth, and subseciuently was crowded back 
of a pseudodeltidium, it passed through the Xeotrematic stage to the 
Protrematic. The iiresence of an obscure listriuin in front of the 
apex of /. hella ^ 1, oniatellii^ and some specimens of I, pealei,, tends 
to sujqxu t this view. We also have to consider the area of the ilorsal 
valve as shown in I, pananla. In this species there is a ratlier deep, 
convex pseudodeltidium in the ventral valve, and a <‘learly delined, 
depressed pseudodeltidium on the dorsal valve between the narrow 
false areas. There is also piesent a narrow median groove extending 
from beneath the apex of the valve to the jiosterior margin of the 
pseudodeltidium. It is similar in appearance to the iiedicle groove 
of the ventral valve of Obolus and Ehinoholns. This suggests that it 
may be the ])edicle valve; but the presence of the listrium or embryo 
pedicle scar on the conical valve is opposed to the inteiq)retation. 

It may be urged that IphUlea is a true Atreihatic genus, the pedicle 
never having been iu(*Iosed and the slit on the ventral valve being only 
a de])ression without special significance. This may be so, but the 
imj)ression it conveys to me is that the slit indicates a ])edicle open- 
ing near the aj)ex of tlie vential valve, at an eai ly stage in its giowth, 

’ Pal. N. V., VIII, Pt. 1, description of pi. iv, fig. cS. 

2 Aiiier. Jour. Sci., XLI, LSJl, pp. 354, 355. 
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Avliidi was siibsLMimaitly rlos(*(l, tlu‘ pedicle then protruding between 
the A idves. 

Tin* only intcn’ior ol‘ any s])oeiinen of the geiins thus far discovered 
that shows a ti’aee of iimseular sears or vaseular markings is the inte- 
rioi- of the doisal valves ol‘ I . pannnUu from near Itonie, Georgia. All 
that is dise(‘rnible in this is a slight depression in the east of the 
interior, about one-thiid the distance from the beak to the front. A 
rather strong vascular trunk aiches forwaid on each side of it, nearly 
to the center of the valve. 

Stratiyraphiv (list ribut ion . — The genus ranges from the lowest known 
Low(*r Cambrian horizon to the np])er portion of the Middle Cambrian. 
The species thus far referred to the genus are as t’ollows: 

Lower C':iiiibriaii : 

Iphidva hcUa, Billiii.i's. 

lahradoviva^ Billings. 

var. sirantnuensiSf Walcott. 
paunula, Whitt*. 
prospect eusls, Wah oti. 

Middle Caniln ian : 

Jphldea crcnlsir'ui, new s]»ecies. 

iduhamaensis^ new s]>ecie.s. 
lo[iuu\, new speeie.s. 
orindcUa. l^innars.son. 
paiuiuIOf Wliite. 
pealil, new s])eeies. 
jyitsiUa, Liunarsson. 
scnlptdis. Meek. 
stissi mjnisls , I ) w ight. 
xuperha^ new species. 

Ornamentation of the snr/ace . — One of the most noticeable characters 
is the sni’face ornamentation. In the type /. betla it is tbiajUMl of sim- 
ple concentric stria* and lines ot‘ growth. This may be called type A^ 



ami to it may be referred : 

IphUlai hella Lower Cambrian. 

lahradorica Lower Cambrian. 

Aar. sicantonensis Lower Cambrian, 

prospecti nsis Lower Cambrian; 

(da ha maen sis Middle Cambrian. 

lo(jan\ Middle Cambrian. 

pnsida Aliddle Cambrian. 

superha Middle Cambrian. 

stissinpensis Middle Cambrian. 

crenislria Middle Cambrian. 

pealei Middle Cambrian. 



The second type (I>) is reiu’(*sent(*d by 7. .seulptiUs^ in whi(*h the striie 
an* more cienulated than in 7. crenistria^ but not suiliciently so to give 
a diamond-shaped interspa(*e. 

Type C is a beautiful surface, formed lyv the union of the crenulated 
stiia* so as to make a line network ol‘ raised, obli(piely arranged lines 
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that divide the surface into minute ])its that give the ini])ression of 
finely ^yovell cloth. I, ornatella and T, pannula represent this type. 
Among' other genera it may be found in and the second type 

of surface, as shown by I, is frequently seen on Llupulella, 

IPHIDEA SUPERBA, new species. 

(Plate mX, ligs. 1, la-r.) 

IpliUlea cf.f oruateUa, 1892, Hall and ( LAiiKK, Pal. X. Y.,YITq IH. 1, ]d. iv, 
figs. 0, 7. 

Ventral (pedicle) valve subconical, with a minute beak incurving over 
the pseudodeltidium. Tardinal slope slightly llattened, so as to merely 
indicate an imperfectly defined, rather narrow area. In some specimens 
the curvature of the shell is practically continuous to the base of the 
pseudodeltidium. Pseudodeltidium broad, convex, with its lower mar- 
gin broadly arched, so as to leave a considerable space between it and 
the line of the general plane of the shell. 

Dorsal (brachial) valve slightly convex: most elevated a little in front 
of the small beak which projects slightly over the broad open (!) del- 
thyrium. Xo traces of a false area or a i)seudodeltidium have Imeii 
observed. 

Surface with rather strong concentric striaq and a few somewhat 
obscure lines of growth. On the ventral valve the stria^ extend around 
to and cross the pseudodeltidium. Shell substance corneous. 

This is one of the larger species of the genus, being surpassed in size 
only by /. lahradoriva. It is clearly distinguishable from T, bella by 
its larger size, more depressed ventral valve, and the form of the 
l^seudodeltidium. The dorsal valves of the two si^eeies are quite simi- 
lar. It difters from /. penlel in its broad pseudodeltidium, false area, 
and surface niarkings. 

One specimen has a length of 9 mm. and a little greater width. The 
area is vertical, the pseudodeltidium being broken away. 

Formation and locality, — ^liddle Cambrian, Tonto Terraue, Chuar and 
and Xnnkoweap valleys. Grand Canyon of the Colorado. (Xo. 2(>420, 
U.S^X.M,) 

IPHIDEA LOGANI, new species. 

(Plate LIX, figs. 2, 2a, 2 /l) 

Venti*al (pedicle) valve conical, transverse in outlim^ at base, almost 
semicircular. Peak minute, incurving over the pseudodeltidium. 
Cardinal sloi>es rounded and flatteiied so as to form a fairly well 
defined false area that is broken by a very wide triangular space. 
Pseudodeltidium arched ui>ward, forming a narrow, sloping shelf 
beneath the beak, the angle of slope from the summit of the shell 
over the beak and iiseiidodeltidium being nearly tlie same as that of 
the slope from the summit to the fi'ont. 

Surface marked by very fine concentric stria^ and somewhat coarser 
lines of growth. IJiidm* a high ]>ower slight traces of radiating striic 
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may observed. Tiie coiieentric. stria* jiass around over tlie false 
area and cross tlu‘ psiuidodelt idiuin. Shell substance corneous. 

This specimen was received from Prof(‘ssor J. F. Wliiteaves as one of 
the types of /. hella. It ditfers, however, so materially Iroin the descrip- 
tion of that species and the li^nre illustrating* it that I found it neces- 
sary ((► give it a distinct sjiecific designation, and 1 take pleasure in 
naming it after Sir William fb Logan. 

Tl)(‘ specimen bears the label ^-Tiois Fistoles, 18G8, T. 0. Weston/ 
It was collected from a bowlder in tin* conglomerate at that locality. 
It is jirobabl}' of Middle Cambrian age, but this can not be stated with 
cei'tainty. as there are no associated fossils. Mr Billings siieaks of t lie 
0 (*enrrence of fragments of trilobites in the bowlder containing this type 
of 1. hcUu. lie does not mention the genera or s])ecies. 

Tlu‘ spi‘(*ies apiiroachcs most nearly /. rreuistria in its short jiseudo 
deltidinm and finely striateil surface. It dilfers, liowever. in tlie char- 
acter of the surface stiia*, the form of the false area, and the pseudo- 
del tid in m. 

Formation and locaUtij. — Conglomerates at Trois Ib'stoles on the St. 
Lawrence, Province of Cbiebec. The conglomerates of this formation, 
according to Sir William IL Logan, form nine separate layers, from 
to If) feet thick, bedded in gray, calcareous sandstone. The geologic 
age of the deposit containing the matrix is sui)posed to be I'pper Cam 
brian or Lower ( )rdovician. Tlie age of the bowldm*s can be determined 
only by the fossils found in each. 

IPHIDEA PEALEI, new species. 

(Plate LIX, figs. 

Ventral (pedich‘) valve subconieal, beak slightly incurving over the 
])seudodeltidinm. Cardinal slope llattened to form a narrow false area, 
which is clearly detinetl from the curvature of the shell by slightly 
elevated thread-like ridges. Pseudodeltidium comparatively narrow, 
strongly convex, and arched below. The stria* of growth cross the 
false area and arch over the delthyriiim. 

Dorsal (brachial) valve moderately convex, ami without an}" special 
characteristics to <li.stinguish it from the same valve in L India, [, 
and /. lahnnlorira. 

Surface marked by fine com*entric stria* and lines of growth that are 
usually plain, but in some (‘xamples are sliglitl}' cr(*nnlatcd. In such 
instances line radiating lines or stria* ari' also shown. Shell substance 
coi'iieous. 

In the most perfectly preserved si)emm(*ns there is a slight slit or 
depn'ssiou n(*ar the apex of the ventral valv<*, but theia* is no trace of 
a i>erforation or apical oiicning. 

This species ap])roaches /. .srniptilis in some examples of the ventral 
valve. It dilfers mainly in the narrow pseudodeltidium and tliecliai* 
acter of tin* surface markings. It might be (*onsidcred as a form inter- 
mediate b(*twe<*n I. hella and I . scuiptUis, 
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Specilie name in honor of Doetor A. (J. l\*ale, wlio <'ollecte(l the type 
sj)eeiinen. 

Formation and Jocallty. — Middle Cambrian, Flathead Terrane. Xoi tli 
of Fast Gallatin Itiver, north of 1 lillsdal(‘, ^lontana. Also, on the east 
side of Gallatin Fiver above Gallatin City. (Xo. LMG30, r.S.X'.M.) 

IPHIDEA CRENISTRIA, new species. 

(Plato LIX, figs, -t, ia, ih,) 

Pedicle valve snbeonical, beak nearly apical, curving slightly over to 
the iisendodeltidinm. False area very narrow, separated from the 
curvature of the vShell by being turned somewhat abruptly backward. 
Pseiulodeltidinm comparativel.y broad, but decidedly short as compared 
with that of I. bella or supcrha. It is more of the ty])eof T. Jahrodor- 
ira. It is strongly arched, leaving a broad, high space between it and 
the plane of the shell. 

Dorsal (brachial) valve iiidviiown. Surface of ventral (pedicle) valve 
marked by very fine, slightly crenulated strim that are so crowded on 
the false area that they are nearly lost, and only one or two varices of 
growth and a few stria‘ are shown on the psendodeltidium. Xo traces 
of an embryonic foramen are seen, save the slight slit at the a])cx of 
the shell. 

This species is clearly distinguishable from other described forms of 
the genus by its highly arched psendodeltidium and crenulated surface 
stria*. 

Formation and locality, — ^Middle Candirian, Tonto Terrane. In thin 
intercalated limestone layers near head of Xunkoweap Valley, Grand 
Canyon of the Colorado. (Xo. 20431, U.^.X.^I.) 

IPHIDEA ALABAM AENSIS, new species. 

(Platte LIX, figs. 5, 5rt.) 

In following the Lower Cambi ian rocks southward from Vermont, the 
first tyi)e of Iphidea met with is I, stisnlnyensis^ which occurs in the .Mid- 
dle Cambrian of Dutchess County, Xew York. This is fairly well dis- 
tinguished by its surface characters from I. lahradorica and its variety 
sa'antonensis,, but at the next locality to the south, in eastern Tennessee, 
four miles north of Pogersville, in the Pogersville shale of the ^Middle 
Cambrian, was found a form that is practically identical with the north- 
ern species or its variety, as far as it is ])ossible to compare specimens 
preserved in limestone with those preserved in shale. The same form 
also occurs in the Middle Cambrian shales of the Cowan Creek section, 
Cherokee County, Alabama. There is, however, a difference in the sur- 
face stria* tliat distinguishes it from T. lahradorica and its variety and L 
stissinyensis. It is the tendenej^ to crenulation of the stria* in nearly 
all the specimens that have been examin(*d. This in extreme cases 
goes so far as to ajiiiroai'h tin* snrlace, so characteristic of I . pannula. 
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Tlie foi in (‘nil not W(^ll Ik* identilied witli tlie t‘los(*ly related /. lahradorica 
or its ^'ariety siraiitounisis, or /. on acrminl ot'tliese pecul- 

iar surface characters, and tlie name /. ((h(b(n)Hiv)usis is ])roposed for it. 

In general form of the \ alves tliis siieeies is the same as /. lahradorica 
and L slissinf/ntsis, Th<* s]KM‘itie diherenee Irom tlnmi, as far as known, 
is in the surface (‘haracter. The (‘onvexity of the valves is unknown, 
owin^' to th(' comjn’ession of the shells in the shale, and we have no 
information of the area or the ]>seudodeltidium. It may be that with 
the obtaining- of better material, espec'ially from the limestone, this 
s])e(‘i(^s will be r(*lerred to as a variety of /. stissia</casi.s. Shell sub- 
staiK'e corneous. 

Formation and localitj/. — ^Fiddle Cambrian, Coosa A"al ley shale, Cowan 
Creek section, Cherokee County, Alabama; also in Uogersville shale, 
4 miles northeast of Kogersville, Tennessee, back of I>ig Creek, south- 
east of Ilarlaus Knob. (No. L*(]4o2, C.S.N.^l.) 

YORK I A, new gemis. 

Shell inarticulate, siibcireular to suborbicular in outline. A]>ex 
of ventral (])edicle) valve perforate, marginal, with a false area and a 
]iseudodeltidium. The east of the interior of the valve shows a fora- 
men which penetrated obli(]uely upward and backward through the 
thick umbonal portion of the shell. Two narrow fim'ows converge 
from tlie sidc^ of the foraminal opening toward tlie longitudinal mesial 
de])ressioii and then diverge toward the antero-lateral portions of the 
si I <41. 

Tlie dorsal (brachial) valve has a well-defined area and an obscure 
pseiidodeltidium. The intei ior of this valve has a pair of broad, di verg- 
ing, shear-shaped funows passing directly forward from the bc^ak for 
a short distance and then diverging to the outer nuirgiii, but not suf- 
ficiently to afleet the outwai'd curve oP the inner margin. 

Shell substance probably (‘alcareous. External surlace marked with 
more or less prominent conccntrii* stria* and lines of growth. 

— Vorh'ia iraffiicri. 

The area and iiseudodeltidium of the ventral valve resemble the 
same parts in Trvmatohalns insignin^ ^latthew,^ but the foramen is 
cpiite different, and generally the interior of the doi'sal valve also serves 
to distinguish the forms, ^'o J)iscino])sis^ ]\lattliew,- there is a resem- 
blance in th(* markingsof the interior of the dorsal valve. Discinopsis, 
however, is founded upon a small. ai)parently corneous shell, which 
so far as known, has no ai(*a or pseiidodeltidium, and it is <*Iosely 
related to Acrothcle, Vorlia diifers from Acroflude in its pronounced 
aiea, substance of shell, and pla(*e of origin of vascular trunks. I do 
not know of any other genus of tin* Siphonofretidu’ with whi(4i it can 
be (‘ompared. 



' (’an. Kec. <*i‘ S« i., V, l.sua, ]>. 277. 
-J’al. N. V., VIII, Pt. 1, 1SU2, p. 10.J. 
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YORKIA WANNERI, new species. 

(Plate LX, ligs. 1, la-le.) 

Shell subcirenlar to siiborbieular in ontline, moderately eoiivex, with 
the apices of the valves marginal. Ventral (pedicle) valve higiu‘st 
at the beak, which is truncated by a circular foraminal opening: car- 
dinal slope angular and slightly incurved, so as to form a narrow 
false area on each side of the slightly convex, rathei* broad pseudo- 
deltidium. Xuinerous casts show the pseudodeltidium, false area, and 
a large filling or cast of the foramen which extended oldiquely backward 
through the thickened uinbonal portion of the shell to the apex. On a 
cast of the interior of the valve there are two elongated muscular or 
vascular (probably the latter) impressions that extend from the antero- 
lateral base of the foraminal opening inward to nearly tlie median line, 
and tlnni diagonally outward toward the anterior lateral margin of the 
shell. There is also a slight median longitudinal ridge that corresponds 
to a de])ression in the interior of the shell. (Plate LX, figs. l/>, Ic.) In 
other casts strim or lines only are shown radiating outward from the 
base of the foramen. Fine transverse stria> cross the narrow area and 
then incurve and cross the pseudodeltidium. 

The dorsal (brachial) valve has a well-defined area, with an obscure 
pseudodeltidium parting it midway. The cast of the interior of the 
valve shows two broad, shear shaped diverging ridges that extend from 
near the apex to the center of the shell. Xuinerous vascular markings 
extend outward from the ridges. These ridges may indicate the mus- 
cular sears or merely the main trunks of the vascular depressions. 
The surface of the area is marked by fine transverse stria* that abrujitly 
incurve toward the front of the area, so as to follow along its anterior 
margin to the pseudodeltidium. 

The surtaces of both valves, as shown in the casts, are smooth, except 
where marked by concentric lines of growth. 

Shell substance uidcnown, but probably calcareous. It is dissolved 
away in all the specimens in the collection, only the impression of the 
shell remaining in the decomposed arenaceous limestone. 

This si)ecies occurs in abundance, associated with BilUnyselhc fes 
tinata, Ilyolithes americdiius, Salterella conica^ new s]»ecies, and frag- 
ments of OlencUus. 

Formation and locality. — Lower Oambrian, York Terrane, on left 
bank of Codorns Creek, one-eighth of a mile below Meyer’s ]MilI, near 
Fmigsville, 4 miles north of York, Pennsylvania. (Xo. 20433, F.S.X.M.) 

YORKIA? WASHINGTONENSIS, new species. 

(Plate LX, fig. 3.) 

Ventral (pedicle) valve longitudinally ovate, dc]iressed, convex. 
Area and pseudodeltidium invisible, but, from the character of the for- 
amen and its resemblance to the foramen of V. tcannerlj it is probable 
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tlint tin* was somewhat similar to tlu^ area of t liat sjieeies. The 

cast of tlie interior of the ventral valve sliows a rather lon^’, large 
lorannm. in advance of wliieh two ridges (vascnlar trunks) diverge 
somewhat, as in the ventral valve of V. ir(nnicn\ There is also ]>resent 
a short longitudinal deiiression in the east, which indicates a corre- 
sponding mesial l idge Just in aih ance of the foramen. The surface of 
tlie in(t‘rior of the shell is marked by line concentric lim‘s and very 
line interioi’ ridg(*s. Shell substance apiiarently coi-neons. 

Til is sjieeies is foniided upon two semicasts of the ventral valve, 
])reserved in compact gray limestone. The shell aiipears to be very 
thin over the outer iiortions and thick over the umbonal region. 

The generic reference is somewhat doubtful, owing to the close 
gemu’ic relations of Acrothclcj and />kvc/»o^>N/,v. The foranuMi 

and form of the vascular trunks suggest Vorkia. while the shell 
substance and surface ('haracters are more those of Aerotliclc, 

Fonuiition and localifi/, — Lower Cambrian, one-fourth mile east of 
Sahmi, AVashington County, New York. (Xo. 20134. r.S.K^l.) 

ACROTHELE DECIPIENS, new species. 

(Plato LX, 2.) 

(leneral form of the ventral (])edicle) valve nearly circular, the length 
and breadth being nearly the sanu‘; moderately convex, most elevated 
at the apex, wdiich is truncated by a rather large foraminal opening. 
Cardinal slop(*s rounded, forming an obscure false area on each side of 
the llattened pseudodeltidium, which a|)])ears to have a slight groove 
down its center. Surface marked by tine concentric stihe and lines of 
growth, which ]>ass around back over the area and pS(*ndodeltidium. 
Shell substance corneous, or it may be iihosphatic. The shell has the 
same ai)pearance as AeroiheJe and Linnars.sonia. 

Only one specimen of this shell was found associated with Linuars- 
sonia and fragments of OJnteUua^ in a tin(‘ gray limestone interbedded 
in the Lower Cambrian shale. It resembles quite strongly the ventral 
valve of Pischiojf.sis (julielmi ^latth(‘w. illustrated by Hall and Clarke.^ 
It dilfers, however, in the presence of an obscure pseudodeltidinm, and 
for the pr(‘sent 1 ]»refer to pla(*(‘ it Avith Acrothefe until more is known 
of th(‘ genus Discinopsis. 

Formation and tocaliiy, — Lower (kimbrian, York Terrance, miles 
north of Stoners Station, York and \Yrightsville Itailroad, York 
County. Pennsylvania. (Xo. 2G1 ‘m, P.S.X.H.) 

ACROTHELE BELLULA, new species. 
nMato LX. fi.ujs.'L l«-le.) 

Ceneral form of valves subcircular, moderately convex. Vential 
(pedicle) valve highest at the ajiex and perforated by a circular feva- 
imm, in Iront of which tliere are two small, shoi4, sharj) spines. ^'Jhe 
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rnocEEDiyas of the xatiosal MrsEVM. 

<‘ardiiial slopes forms a narrow^ rounded, obsenre false area on eaeli side 
of a small, low, slightly convex ])seiulodeltidium. Jlotli the area and the 
pseiidodeltidinin are scarcely observable in most specnincns. On (‘asts 
of the inteiior the ])seudodeltidimn is more ]>lainly sliown (Fig, 4c), but 
the general suibice of the exterior of the shell rounds into the false 
area, with scai'cely any line of demarcation. A section of tlie cast of 
the ventral valve indicates that it was thin at the margin, increasing 
in thickness toward the apex, where it was as thick in ])i-oportioii as in 
the ventral valve of the Vorkia ir(()incrL The cast Fig. 4c shows that 
on the interior of the shell there is the opening of a large foramen 
which tapers to a small apex, and that Just in ad vaiice of the foramen a 
short median depression occurs, on each side of which a slight elon- 
gated tubercle arose. Outside of the tubercle a small, elongated, 
depressed muscle scar is seen, which was separated from a deei), 
srrongly marked vascular sinus by a very narrow, sharp i’idg(‘. The 
vascular trunks start on the sides of the pseudodeltidinm, Just back of 
the foraminal opening^ curving around it to the central muscle scars 
and then extending forward to the center of the shell. Small, lound, 
lat(‘ral scars appear to be indicated ba(*k of a sharp ridge that bounds 
the postero lateral margin of the vascular trunks. 

Dorsal (brachial) valve with a nearly transverse hinge line that is 
considerably nanower than the greatest width of the shell. The car- 
dinal slope forms a rather narrow area, which is broken midway by a 
low, slightly convex pseiulodeltidium. The cast of the interior shows 
that theie was ])rcsent in the interior of the shell a median ridge that 
extended from under the beak forward beyond the center of the shell; 
on each side of the median l idge, beneath the uinbonal poi tion of the 
shell, a hollow oc(‘urs betwe(‘ii the ridge and what appears t<^ be a 
slightly dei)i‘essed path of advance of a muscle scar. The features 
described oc'cni* upon a sili(*eous east preserving the natural convexity 
of the shell. In a coini)ressed specimen in the shales in which the 
siliceous nodules occui‘, the niedian ridge is well shown, and extends 
to the center of the shell, wh(‘re a pair of small anterior ninscde scars 
rest against it. In front of the scars the ridge sends off* a number of 
tine lines or stria* towai’d the front of the sliell; the antero-lateral scars 
occur on each side of the ridge, about one-half the distaiK*e from the 
beak to the front margin of the shell. The postero-lateral scars are 
also indicate<l toward the postei o lateral nmrgin. 

Surface of both valves marked by V(*ry tine concentric stria* and 
extremely fine radiating lines of growth. Substance of shell corneous. 
It is not ]>reserved in the siliceous nodules, but is shown as a black, 
almost ])hosphatic shell in the shales. 

Formation and loealifif . — ^Middle Cambrian, Coosa shales, Cowans 
Creek^ Cherokee (Jounty, Alabama. (Ko. 2d4o0, U.S.X.M.) 
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DESCKIPTTOX OF PLATES. 



Platk LIX. 



Fi^. 1. IphUlcn snperlxi 

1. Dorsal vnlvo. x 3. 

I a. Summit view of ventral valve, x 6. 

1 1). I’osterior view of ventral valve, x <1. 

1 e. Side view oT ventral valve, x (i. 

2. Jphulcd lof/ani 

2. Summit vi<nv of ventral valv(*. x 8. 

2 a. Side view of ventral valve, x 8. 

2 h. Posterior view of ventral valve, x 8. 

3. JpJiUlen jH’aJd 

3. Summit view of ventral valve, x (5. 

3o. Side view of ventral valve, x G. 

4 . Jph iiU a even istria 

4. Summit Adew of ventral valve, x 6. 

4 a. Side vicAv of A^entral A’alve. x G. 

4 h. Posterior A'iew of ventral valve, x G. 

5. Iphidca alnhamaensia 

5. Summit view of a compressed ventral A^alve. x 6. 

5 a. A small eon‘])ressed dorsal valve, x G. 

5 h. Enlargement of the surface side of a ])ortion of the surface of 
fig. 5. 

Platj: lx. 
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Fig. 1. Torkid wdnnerij new species 715 

1. Exterior of A entral valve, with side outline, x From east 
taken in natural matrix. 

la. Natural cast of a ventral valve, with posteriorviewof area, x 3. 

1 h, ('ast of interior of a ventral valve, with side outline, x 2. 

1 e. Enlargement of posterior half of fig. 1 h. 

1 d. Cast of interior of a dorsal valve, Avith side outline, x 2. 

1 c. Knlargement of the area and posterior portion of the interior 
of a dorsal A^alve. From a cast taken in a natural matrix. 



2. Jmd/udr JccipieaN, new species 71(> 

2. Exterior of a A entral A ah'e. x G. 

3. ForAiu ? frfl67n’?i/y/om'a.s‘is, ucav s]iecies 715 

3. Natural semcast of the interior of a A'entral valve, x 4. 

4. new s])ecies 716 



4. Exterior of a A’entral A’ah e. x G. Taken from east in a natural 
matrix in a siliceous nodule. 

\d. Compressed ventral A'alve in shale, x G. 

4 h. Natural east of the intiTior of a ventral A’alve. x 8. 

4 i\ Interior of dorsal A alve. Taken from a natural cast of the 
interior occurring in a siliceous nodule, x G. 

4d. Natural cast of an interior of a dorsal valve, x G. 

4 e. Cast of the interior of a dorsal valve occurring in shale, x G. 



